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3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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DETAILED ACTION 

1 . Claims 26-27 are withdrawn from further consideration pursuant to 37 CFR 1 . 142(b) as 
being drawn to a nonelected Group, there being no allowable generic or linking claim. Election 
was made without traverse in Paper No. 02/04/2004. 

2. Claims 1-25, and 28 are now pending. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



4. Claims 1-3, 7-9, 12, 13, 20, 21, 23, 24, and 28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kovacs et al. (US Patent No. 6,051,422 and Kovacs hereinafter) in view 
of Min et al. (Measurement 27 (2000) pages 21-28 and Min hereafter). 

5. As to claim 1, 9, 20, and 28, Kovacs discloses an apparatus and method for measuring the 
effective capacitance across a biosensor cell having a first conductor connection and a second 
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conductor connection, the biosensor cell configured to receive a sample having a volume 
substantially as claimed, the apparatus and method comprising: 

a sine wave generator having an output for coupling to the first conductor connection of 
the biosensor cell, the sine wave generator producing an AC signal (10, Fig. 1; col. 7, lines 19- 
23); 

a current-to-voltage (VV) converter having an input for coupling to the second conductor 
connection of the biosensor cell and further having an output (12, Fig. 1; col. 12, lines 1-3); 
Kovacs did not expressly disclose: 

a phase shifter having an input coupled to the output of the I/V converter and further 
having an output; 

a square wave generator producing a square wave synchronous with the AC signal; 

a synchronous demodulator having an output, a first input coupled to the phase shifter, 
and a second input coupled to the square wave generator; 

a low pass filter (LPF) having an input coupled to the output of the synchronous 
demodulator, the LPF producing a signal at an output proportional to an effective capacitance 
across the biosensor cell. 

a DC voltage source coupled to the first conductor connection of the biosensor cell, the 
DC voltage source adding a DC component to the first conductor [claims 2, 12, 21]; 

where the phase shifter shifts the phase of a signal out of said I/V converter and removes 
the DC component from the signal out of the I/V converter [claims 3, 13]; 

where the sine wave generator generates a synthesized sine wave [claim 7]; 

where the synthesized sine wave is a stair type sine wave [claim 8].. 
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Nonetheless, these features are well known in the art and would have been an obvious 
modification of the system disclosed by Kovacs, as evidenced by Min. 

In an analogous art, Min discloses a system for electrical bio-impedance measurements having: 

a phase shifter having an input coupled to the output of the VV converter and 
further having an output (Fig. 7; page 24, column 1, paragraph 3, lines 1-3); 

a square wave generator producing a square wave synchronous with the AC signal (page 
24, column 1, paragraph 3, lines 9-13); 

a synchronous demodulator having an output, a first input coupled to the phase shifter, 
and a second input coupled to the square wave generator (page 24, column 1, paragraph 3, lines 
13-16); 

a low pass filter (LPF) having an input coupled to the output of the synchronous 
demodulator, the LPF producing a signal at an output proportional to an effective capacitance 
across the biosensor cell (page 24, column 2, paragraph 5, lines 12-23). 

a DC voltage source coupled to the first conductor connection of the biosensor cell, the 
DC voltage source adding a DC component to the first conductor [claims 2, 12, 21] (page 26, 
column 1, paragraph 7, lines 1-13) to compensate for DC offset voltages in amplifier; 

where the phase shifter shifts the phase of a signal out of the I/V converter and removes 
the DC component from the signal out of the I/V converter [claims 3, 13] (page 26, column 2, 
paragraph 7, lines 14-22 ) to solve the DC offset problems; 

where the sine wave generator generates a synthesized sine wave [claim 7] (Fig. 5; page 
24, column 2, paragraph 4, lines 1-10) to lock the excitation to the biosensor with the output ; 

where the synthesized sine wave is a stair type sine wave [claim 8] (page 25, Fig. 6). 
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Given the teaching Min, a person having ordinary skill in the art at the time of the invention 
would have readily recognized the desirability and advantages of modifying Kovacs by 
employing the well known or conventional features of biosensor measurements, such as 
disclosed by Min , in order to reduce measurement errors for biological objects of interest and 
for the purposes discussed above. 

6. As to claim 23, Kovacs discloses an apparatus and method for measuring the effective 
capacitance across a biosensor cell having a first conductor connection and a second conductor 
connection, the biosensor cell configured to receive a sample having a volume, the apparatus and 
method comprising: 

processing the signal proportional to the effective capacitance of the biosensor cell to 
determine the volume of the sample received by the biosensor cell (col 11, lines 27-39). 

7. As to claim 24, Kovacs discloses an apparatus and method for measuring the effective 
capacitance across a biosensor cell having a first conductor connection and a second conductor 
connection, the biosensor cell configured to receive a sample having a volume, the apparatus and 
method comprising: 

calibrating the biosensor (col. 10, lines 56-67 and col. 11, lines 1-15). 

8. Claims 4, 5, 6, 10, 1 1, 14, 15, 17, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kovacs in view of Min as applied to claims 1,9, 20, and 21 above, and further 
in view of Kolle et al. (Measurement Science Technology Vol. 9, 1998 pages 510-517). 
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Although the combine teaching of Ko vacs and Min shows substantial features of the 
claimed invention (discussed above), it fails to disclose: 

an analog-to-digital (. A/D) converter having an analog input coupled to the output of the 
LPF and further having a digital output, the A/D converter converting the signal proportional to 
the effective capacitance across the biosensor cell from analog to digital [claims 4, 10]; 

a processor coupled to the digital output of said A/D converter to process said digital 
signal proportional to the effective capacitance across the biosensor cell to derive the effective 
capacitance across the biosensor cell [claims 5, 6, 11, 22]; 

an analog-to-digital (A/D) converter having a digital output and an analog input, said 
analog input coupled to the output of the W converter through a first switch and coupled to the 
output of the LPF through a second switch, only one of said switches being closed at a time 
[claim 14]; 

a filter coupled between the W converter and the A/D converter in a path containing the 
first switch to remove an AC component from the path [claim 15] 
Nonetheless, these features are well known in the art and would have been an obvious 
modification to the system disclosed by Kovacs in view of Min as evidenced by Kolle. 

In an analogous art, Kolle discloses a precision capacitance measuring system having: 

an analog-to-digital (.A/D) converter having an analog input coupled to the output 

of the 

LPF and further having a digital output, the A/D converter converting the signal proportional to 
the effective capacitance across the biosensor cell from analog to digital [claims 4, 10] (Fig. 2; 
Abstract) to provide precise measurements; 
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a processor coupled to the digital output of said A/D converter to process said digital 
signal proportional to the effective capacitance across the biosensor cell to derive the effective 
capacitance across the biosensor cell [claims 5, 6, 1 1, 22] (page 513, column 2, paragraph 4, 
lines 1-4) to perform data monitoring and recording; 

an analog-to-digital (A/D) converter having a digital output and an analog input, said 
analog input coupled to the output of the I/V converter through a first switch and coupled to the 
output of the LPF through a second switch, only one of the switches being closed at a time 
[claim 14] (page 513, column 2, paragraph 4, lines 1-7) to cancel the DC offset and calibrate the 
sensor; 

a filter coupled between the I/V converter and the A/D converter in a path containing the 
first switch to remove an AC component from the path [claim 15] (page 512, Fig. 2). 
Given the teaching of Kolle, a person having ordinary skill in the art at the time of the invention 
would have readily recognized the desirability and advantages of modifying Kovacs in view of 
Min by employing the well known features of synchronous demodulation technique for 
capacitance measurements, such as disclosed by Kolle in order improve the accuracy of the 
biosensor measurement and for the purposes discussed above. 

9. As to claim 17, Kovacs discloses an apparatus and method for measuring the effective 
capacitance across a biosensor cell having a first conductor connection and a second conductor 
connection, the biosensor cell configured to receive a sample having a volume, the apparatus and 
method comprising: 
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where the sample is blood and the component is glucose, and wherein said processor 
further calculates the glucose level for the sample of blood using the derived volume (col. 
8, lines 8-14). 



Allowable Subject Matter 



10. Claims 16, 18, 19, and 25 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. The prior art of record fails to teach or suggest 
individually or in combination an apparatus and method for measuring capacitance across a 
biosensor cell where a processor coupled to the digital output of the A/D converter to process 
the digital signal proportional to the effective capacitance across the biosensor cell when the 
second switch is closed. To process the output of the W converter to determine if the sample is 
of a specific type when the first switch is closed. Obtaining a first signal average for the digital 
signal proportional to the effective capacitance of the biosensor cell when the sample is not 
received by the biosensor cell. Obtaining a second signal average when a known capacitance is 
coupled across the biosensor cell. Calculating a capacitance conversion slope by dividing the 
value of the reference capacitor by the difference between the first signal average and the second 
signal average. Storing the capacitance conversion slope for correcting the signal proportional to 
the capacitance across the biosensor cell. 
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Prior Art Made of Record 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure 

A. Beaty et al. (US Patent No. 6,645, 368 Bl) discloses a method and apparatus for 
determining the concentration of a medically significant component of biological fluid; 

B. Kindler (US Patent No. 5,494,831 ) discloses a method and apparatus for measuring 
binding events when in contact with a fluid. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter Benson whose telephone number is (571) 272-2227. The 
examiner can normally be reached on Mon to Fri 6:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Le can be reached on (571) 272-2233. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Walter Benson 
Patent Examiner 





April 15, 2004 



N.U 



Supervisory Patent Examiner 
Technology Center 2800 



